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EXECUTIVE SUMMARY 

RISK ASSESSMENT 

The risk assessment process incorporates four basic components. These 
include; hazard identification, dose-response evaluation, exposure 
assessment, and risk characterization. 

Hazard identification involves assembling data and evaluating the 
toxicological effects of a given chemical. Hazard identification seeks to 
establish the likelihood that the toxic properties of a chemical can be 
assumed from one situation to another, e.g., extrapolating from animal 
models to potential effects in humans. 

Dose-response evaluation involves describing the quantitative relationship 
between chemical exposure and the associated toxic response. The basic 
premise of toxicology is that at a high enough dose, virtually all substances 
will cause toxic manifestations. Chemicals are often referred to as 
“dangerous” or “safe”, as though these concepts were absolutes. In reality, 
however, these terms describe the dosage required to cause toxic effects 
(i.e., if a low dosage is needed, the chemical is considered dangerous). A 
chemical’s toxic potential is generally determined by a battery of experiential 
studies. These studies examine both the toxic effects of a chemical and the 
exposure levels (doses) at which an effect is seen. State and federal testing 
guidelines stipulate that substances are to be tested at doses up to the 
“limits of toxicity” (i.e., doses which provide evidence of a toxic effect in 
the experimental system). These dose levels can, however, be many times 
higher than potential human exposure. This must be addressed in the 
exposure assessment and risk characterization components of the risk 
assessment process. 

Exposure assessment involves describing the population exposed to a 
particular agent, and the nature of the exposure. The exposure can be 
previous, existing, or anticipated. 

Risk characterization usually involves the integration of the major 
components of the risk assessment process. This generally results in a 
summary of the results and conclusions from the first 3 components. It 
addresses the likelihood of humans experiencing the toxicological effects of 
the agent in question. In the absence of exposure data, hypothetical risk 
may be inferred by the use of the hazard identification and dose-response 
components only. 

DIETARY RISK ASSESSMENT FOR LONDAX@ 

Under the provisions of Assembly Bill 2161 (Bronzan), analysis of potential 
dietary exposure, to Londax@’ Herbicide (active ingredient bensulfuron 
methyl), has been conducted by the California Environmental Protection 
Agency, Department of Pesticide Regulation (DPR). 
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Londax@ is a product of E.I. du Pont de Nemours and is used to control 
many broad leaf and sedge weeds in rice crops. The herbicide is registered 
only for use on rice, as most other crops would be sensitive to its herbicidal 
effects. 

For Londax\, the toxicology studies were evaluated. Potential adverse 
effects were noted and NOEL’s (no observed effect levels) were selected for 
assessment of both acute and chronic dietary exposure. 

For acute exposure, an adequate single-dose study was not available. A rat 
teratology study was, therefore, used for evaluating acute dietary exposure 
(Haskell, 1984). The NOEL used was 35 mg/kg (body weight) and was 
based on retarded and abnormal developmental variations in fetuses. In 
using this NOEL, it was assumed that developmental effects seen after 
multiple doses would be expressed following a single exposure. 
Furthermore, since teratogenic end-points are only relevant for women of 
child-bearing age, it was assumed that all other population sub-groups were 
as sensitive as this group. Both of these assumptions may underestimate 
the actual NOEL for single-dose exposure. 

For chronic exposure, a NOEL of 19.9 mg/kg/day was obtained from a 1 
year feeding study with dogs (Bio/dynamics, 1986). This NOEL was based 
on minor liver effects seen at the next highest dose (230 mg/kg/day). 

Exposure assessment generally utilizes chemical residue values and 
consumption estimates. In the absence of residue information, tolerances 
(permissible levels of the pesticide in commodities) are generally used to 
estimate residue values. Fish and rice (commodities associated with label 
approved use of Londax\) are not currently monitored for Londax@ residues. 
Furthermore, field studies have indicated that Londax@’ residue values are 
less than detection levels. Tolerances, therefore, were used in this dietary 
assessment as a hypothetical “extreme case” scenario. The tolerances used 
were established by the U.S. Environmental Protection Agency in 1989. 
Consumption estimates were based on data from a nationwide food 
consumption survey, conducted by the U.S. Department of Agriculture in 
1987 and 1988. 

Using the estimated dietary intake and experimentally determined NOEL’s, 
margins of safety (MOS’s) were estimated for the U.S. population and 
various population subgroups. MOS’s were estimated by dividing NOEL’s 
by the estimated dietary intake. For the U.S. population and all population 
subgroups examined, the MOS’s were 2 x lo5 or greater. 

Based on the current analysis, the Department of Pesticide Regulation 
concludes that the margins of safety, for dietary exposure to Londax@, 
(active ingredient bensulfuron methyl) are adequate to protect human 
health. 
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I. INTRODUCTION 

Section 13060 of the Food and Agricultural Code of California established 
the requirement for CDFA (the California Department of Food and 
Agriculture), in conjunction with CDHS (the California Department of Health 
Services), to conduct a risk assessment on the dietary exposure to 
pesticides in both raw and processed foods. As of July 17, 1991, this 
responsibility was transferred to the Department of Pesticide Regulation, 
California Environmental Protection Agency. This document addresses the 
potential dietary exposure to Londax @ (active ingredient - bensulfuron 
methyl) residues on raw agricultural commodities. 

Londax@ Herbicide is a dry flowable formulation selective for pre-emergence 
and early post-emergence weed control in water seeded rice. Londax’s’ 
contains 60% bensulfuron methyl, Methyl 2[[[[[(4,6-dimethoxypyrimidin-2- 
yl)aminolcarbonyllaminolsulfonyll methyl] benzoate. 

In the state of California, Londax@ can be applied either as solution (in 
water) or by air (without a liquid carrier). The herbicide should be applied at 
a rate of 1 2/3 ounces of product (equivalent to 1 oz active ingredient) per 
acre. The application should be post flooding, directly into standing water 
of the rice field. The water level at the time of application, and within 5 
days of application, should be high enough for the field to be completely 
covered (preferably at least 3 inches with no exposed soil). 

Londax@ rapidly inhibits growth of susceptible weeds. Leaves of 
susceptible plants will appear chlorotic in 3 to 5 days following application. 
Necrosis of the growing point will subsequently occur. Susceptible plants 
will be controlled in 7 to 21 days. Effectiveness of the herbicide may be 
delayed if air or water temperatures drop below 65 degrees Fahrenheit. 

Londax@ is manufactured by E.I. du Pont de Nemours and was the first 
formulation submitted for Section 3 registration with bensulfuron methyl as 
the active ingredient. 

II. TOXICOLOGY PROFILE 

A. ACUTE TOXICITY 

The acute toxicity profiles, for both the technical grade material and a 
sample containing 60% active ingredient (ai), has been generated (Haskell, 
1981a-b, 1982, 1983a, 1984a-i, 1986a-f; Hazleton 1983, 1984). The 
results are summarized in Table I. 
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TABLE I: Acute toxicity of Londax @ Technical and Londax@ formulation 
(60% active ingredient). 

Londax@ Technical 

Oral LD5o (rat) 

Dermal LD50 (rabbit) 

Inhalation L&O (rat, 4-hour) 

Eye Irritation (rabbit) 

Dermal Irritation (rabbit) 

Dermal Sensitization 

Londax@ Formulation (60% ail 

Oral LD50 (rat) 

Dermal LD50 (rabbit) 

Inhalation L&J (rat, 4-hour) 

Eye irritation (rabbit) 

Dermal Irritation (rabbit) 

Dermal Sensitization 

> 5,000 mg/kg 

> 2,000 mg/kg 

> 5.0 mg/L 

Negative 

Negative 

Negative 

> 5,000 mg/kg 

> 2,000 mg/kg 

Not Required 

Slight to Mild 

Negative 

Negative 

B. SUB-CHRONIC TOXICITY 

1. Dietarv Studv (Mouse1 

Mice were fed Londax@’ (95% ai) for 13 weeks at levels of 0, 300, 1,000, 
3,000, or 1 ,OOOO ppm (approximately 40, 130, 400, of 1,400 
mg/kg/day) (Institute of Environmental Toxicology, 1984). Minor effects 
observed included increased liver weight, cloudy liver color and 
centrilobular swelling. The “no observed effect level” (NOEL) was 300 
ppm (40 mg/kg/day) based on an increase in liver/brain weight ratios in 
males. 
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2. Dietarv Studv (Rat) 

Rats were fed Londax@ (96-99% ai) for 90 days at levels of 0, 100, 
1,500, or 7,500 ppm (approximately 6, 100, or 500 mg/kg/day) (Haskell, 
1983b). Minor effects included increased relative liver weights, 
decreased staining of the centrilobular region, elevated body and organ 
weights, and mild hemolytic anemia. There were no dose-related clinical 
signs. The NOEL was 1,500 ppm (100 mg/kg/day) based on 
toxicological effects at the next highest dose (7,500 ppm). 

3. Dietarv Studv (Do@ 

Dogs (Beagles) were fed Londax@ (95% ai) for 90 days at levels of 0, 
100, 1,000, or 10,000 ppm (approximate/y 3, 30, or 320 mg/kg/day) 
(Haskell, 1985a). Effects were noted only at the high dose. These 
included: increased serum alkaline phosphatase and alanine 
aminotransferase, increased liver weights, bile stasis, centrilobular 
hepatocellular swelling, hepatocyte necrosis and calculi in the gall 
bladder. The NOEL was 1,000 ppm (30 mg/kg/day) based on the liver 
effects at 10,000 ppm. 

C. METABOLISM (Rat) 

Metabolism of 14C-labeled Londax@ was studied in male and female rats 
(Haskell, 1984j). This study had a number of inconsistencies with state 
and federal guidelines and was, therefore, considered unacceptable and 
not upgradeable. An agreement was made to repeat the study. 

The repeat metabolism study was performed in conjunction with an 
absorption, distribution, and excretion study in Sprague Dawley rats 
(Hazleton, 1990). Radio-labeled Lpndax* was administered, by gavage, 
at doses of 20 or 1,000 mg/kg. An additional group of animals was 
treated with 20 mg/kg labeled Londax@’ following 15 days pre-treatment 
with cold (non-labeled) material. Maximum plasma levels of radio- 
isotopes were obtained, typically, within 1 to 6 hours of dosing. 
Secondary peaks generally occurred 12 hours after dosing. Plasma levels 
were not detectable by 72 hours post-dosing. The mean elimination half- 
life ranged from 5 to 9 hours. No sex differences in pharmacokinetics or 
metabolism were detected. No evidence of tissue bioaccumulation was 
detected. Major metabolites included demethylated bensulfuron methyl, 
sulfonylurethan and an unidentified polar metabolite. The study did have 
a number of deficiencies and was, therefore, considered unacceptable. 
The deficiencies included: 1) the lack documentation concerning the 
actual concentrations of active ingredient in dosing solutions; and 2) the 
lack of documentation reporting the frequency of sample preparation of 
the non-labelled test article. Acceptability of this study by DPR is 
contingent on the submission of acceptable data and documentation to 
address the deficiencies. 
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D. CHRONIC TOXICITY 

1. Dietarv Studv (Rat) 

Sprague Dawley rats were exposed to Londax@, in their diet, for 24 
months at levels of 0, 50, 750 or 7,500 ppm (approximate/y 4, 60, or 
600 mg/kg/day/ (Haskell 1985b). After 12 months, 10 rats from each 
sex and dose group were killed and necropsied. No dose-related gross 
abnormalities were seen at either the 12 or 24 month necropsies. Minor 
histological changes were observed in livers at 7,500 ppm (both 12 and 
24 month). There were, however, no dose-related proliferative lesions. 
Decreases in food consumption and body weight gain occurred in females 
from the high dose group. In the high dose males (24 months) mild 
anemia was detected. The NOEL was 750 ppm (60 mg/kg/day), based 
on the toxicological effects reported at 7,500. 

2. Dietarv Studv (Doal 

Dogs (Beagles) were exposed to Londaxa, in their feed, at concentrations 
of 0, 50, 750, or 7,500 ppm (approximately 1.4, 19.9, or 230 
mg/kg/day) for 1 year (Bio/dynamics, 1986). No dose-related clinical 
signs were observed. Minor liver effects (e.g., increased alanine 
aminotransferase, alkaline phosphatase, and liver weights) and brown 
material in bile canaliculi were detected at 7,500 ppm. The NOEL was, 
therefore, assigned the value of 750 ppm (19.9 mg/kg/day). 

E. ONCOGENICITY 

1. Dietarv Studv (Mouse) 

Mice were fed 0, 10, 150, 2,500, or 5,000 ppm (approximately 0.9, 
73.5, 226, or 457 mg/kg/day) Lon’dax@ for 104 weeks (Institute of 
Environmental Toxicology, 1986). No dose-related mortalities nor dose- 
related clinical signs were detected. Centrilobular swelling (males), 
cortical cysts and pelvic dilation in kidneys (females) and focal 
hepatocellular necrosis (females) occurred at 5,000 ppm. These effects 
were considered an indication that a maximum tolerated dose had been 
achieved. The NOEL for these effects was 2,500 ppm (226 mg/kg/day). 

2. Dietarv Studv (Rat) 

See Chronic Toxicity in Rat. 

F, REPRODUCTION 

1. Dietarv Studv (Rat) 

Twenty rats/sex/dose were used from the chronic study (above) as a two 
generation, four litter reproduction study. First generation animals (Fo) 
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were initially mated on days 97-l 12 (Haskell, 1985b). These animals 
were necropsied after a 1 or 2 year exposure to Londax\. No dose- 
related mortality or abnormal clinical chemistry was observed in the F. 
generation animals. Furthermore, no dose-related gross pathology was 
observed at 1 or 2 years. Minor histological changes were noted in the 
livers of animals from the 7,500 ppm group. Decreased food 
consumption and body weight gain occurred in FO females from the 7,500 
ppm group. No dose-related effects on fertility, fecundity or offspring 
viability was detected. No dose-related pathology was observed in FZb 
animals. The NOEL for reproductive effects was the highest dose tested, 
i.e., 7,500 ppm (approximately 600 mg/kg/day). 

G. TERATOLOGY 

1. Gavaae Studv (Rat] 

Londax@’ (approximately 95% ai) was administered, by gavage, to female 
rats on days 7 through 16 of gestation (Haskell, 1984k). Nominal dose 
levels included 0, 50, 500 and 2,000 mg/kg body weight. The material 
was not maternally toxic at administered dose levels; however, a dose- 
related increase in variations (retarded and abnormal development) was 
detected among fetuses in the 500 and 2,000 mg/kg groups (see Section 
III for more details). The NOEL for maternal toxicity was 2,000 mg/kg 
(the highest dose tested). The NOEL for the conceptus was 50 mg/kg, 
based on effects observed at 500 and 2,000 mg/kg. Chemical analysis 
of the active ingredient indicated that the actual dosages ranged from 44 
to 94% of the nominal doses. The NOEL’s after adjusting for analytical 
recoveries were 1374 mg/kg for maternal effects and 35 mg/kg for the 
fetal response. 

2. Gavaae Studv (Rabbit) 

Artificially inseminated rabbits were dosed with Londax\, in 0.5% methyl 
cellulose, on gestation days 7-19 (Haskell, 1985c). Dosing was by 
gavage at 0, 30, 300, or 1,500 mg/kg/day. Maternal toxicity observed at 
the high dose included decreased body weight, decreased food 
consumption, abortion (l/20), complete fetal resorption (2/20), and death 
(2/20). Based on these data, the maternal NOEL was 300 mg/kg. No 
dose-related fetotoxicity or fetal malformations were detected. A 
decrease in fetal weight gain was observed at 1,500 mg/kg. An 
association between fetal weight gain and maternal toxicity was 
concluded. 
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H. GENOTOXICITY 

1. Gene Mutation 

a. Bacteria 

Londax@ (95% ai) was tested in the Salmonella gene mutation assay 
(Ames test), in tester strains TA98, TAl 00, TA1535 and TA1537, in 
the presence and absence of exogenous metabolic activation (Haskell, 
1981~). No induced revertants were detected when the test article 
was tested at concentrations ranging from 0.01 to 25 ug/plate, (i.e., 
Londax@’ was not considered mutagenic in this bacterial system). 

b. Mammalian cells 

Londax@ (95.9% ai) was tested for mutagenic potential in the CHO 
(Chinese hamster ovary) /HGPRT (hypoxanthineguanine phosphoribosyl 
transferase) gene mutation assay (Haskell, 19841). No dose-related 
increase in mutants (expressed as resistance to 6-thioguanine), at 
Londax@ concentrations of 0.5 to 4.0 mM, were detected. 

2. Structural Chromosomal Aberration 

In Vivo cytogenetics 

Londax@ was tested for the potential to induce chromosomal 
aberrations in bone marrow cells of rats (Haskell, 1984m). The test 
article was administered by gavage. Rats were subsequently killed 6, 
22, or 48 hours later. Bone marrow cells were then isolated, 
processed and scored for chromosomal aberrations. Doses used for 
this study were 0, 500, 1,500, 5,000 mg/kg. No toxic effects were 
detected. No dose-related induction of chromosomal aberrations was 
detected. 

3. Other Genotoxic Effects 

a. ln Vitro Unscheduled DNA Synthesis 

Londax@ (95.5% ai) was tested, in vitro, for DNA damage and repair 
potential in the primary hepatocyte UDS (unscheduled DNA synthesis) 
assay (Haskell, 1984n). No dose-related effects were observed when 
tested up to 3.5 mM. 
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b. In Vitro Sister Chromatid Exchange 

Londax@ (95.9% ai) was tested for the potential to induce sister 
chromatid exchanges in cultured CHO cells (Haskell, 19869). Test 
concentrations ranged from 0 to 2.7 mM. An apparent increase in 
sister chromatid exchanges (1.4 x background) was reported for the 
top two doses (1.35 and 2.7 mM) in the absence of metabolic 
activation. 

Ill. HAZARD IDENTIFICATION/DOSE-RESPONSE EVALUATION 

A potential adverse effect (i.e., increase in overall fetal abnormalities) was 
detected when Londax@ was tested in a rat teratology study (Haskell, 
1984k). 

For the study in question, Sprague Dawley rats were treated, by gavage, 
with Londax@ (approximately 95% ai) on days 7 through 16 of gestation. 
Nominal dose levels were 0, 50, 500 and 2,000 mg/kg body weight. 

The test material was not maternally toxic at administered dose levels. 
Furthermore, no adverse effects were detected, with respect to the 
incidence of pregnancy, corpora lutea, implantation sites, resorptions, or live 
fetuses. The mean body weight of fetuses in the 50 and 2,000 mg/kg 
groups were significantly lower than the control value (p < 0.05). The 
biological significance of this, however, is questionable due to the small 
differences and lack of a dose-response relationship. 

The average percent of fetuses (per litter) with developmental variations 
(abnormalities) is presented in Table II. For total variations, a dose-related 
increase in abnormalities was detected. The percent of abnormal fetuses, at 
500 and 2,000 mg/kg, was significantly greater (p < 0.05) than observed in 
control animals (0 dose point). A dose-related increase was also detected 
for fetal variations classified as “retarded development” (e.g., partially 
ossified or unossified bone). For “abnormal development” (e.g., extra 
ossification center of the lumbar region of the ribs), each dose group 
exhibited elevated levels of variations, when compared to background 
(controls), with a statistically significant (~~0.05) increase at 2,000 mg/kg. 
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Table II: Fetal variations per litter as a function of Londax* dose. The mean 
percent of fetuses with abnormalities are presented as total variations, those 
due to retarded development, and those due to abnormal development. 

DOSE (mg/kg/day) 

EFFECT 0 50 500 2,000 

Total Variations 51 (4.7) 61 (4.7) 65 (51+ 64 (4.8)* 

Retarded Development 43 (5.8) 52 (5.9) 55 (5.7) 55 (5.5) 

Abnormal Development 20 (2.6) 26 (4.71 22 (3.1) 26 (3.0)* 

l indicates that the registrant reported a statistically significant (p-CO.05) increase over 
background (controls). 

0 standard deviation. 

Fetal variations contributing to the overall increase included incompletely 
ossified sternebrae, extra ossification centers of the lumbar region, and 
partially ossified or unossified hyoid bones. Table III presents these 
variations as a function of the percent of affected fetuses (as reported by 
the registrant). A dose-related increase in abnormalities is apparent for all 
three variation types with statistically significant increases detected at 
2,000 mg/kg. Variations in the hyoid bones were statistically significant at 
500 mg/kg as well. 

Table Ill: Percentage of fetuses with abnormalities following exposure to 
Londax\. Abnormalities are broken down by specific variation. 

DOSE (mg/kg/dayI 

EFFECT 0 50 500 2,000 

Partial or no 
Ossification of Sternebrae 

29 44 46 47+ 

Partial or no 
Ossification of Hyoid 

9.3 18 24* 20* 

Extra Ossification 
of lumbar region 

2 5 10 16* 

l indicates that the registrant reported a statistically significant (p<O.O5) increase over 
background (controls). 

a 
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While the above dose-related increases suggest agent associated effects, 
examining the variations as a function of the total number of fetuses may be 
misleading, i.e., a few aberrant litters could influence the overall findings. 
Data for incomplete ossification of the sternum were, therefore, converted 
to average variations per litter. For controls (background), the average 
number of fetuses with incomplete ossification in the sternum was 4.1% 
Table IV represents the number of litters exhibiting levels greater than 
background (i.e., greater than 4.1%). 

Table IV: Litters with the number of abnormal fetuses greater than the 
average control value (4.1%). 

DOSE (mg/kg/day) 

EFFECT 0 50 500 2,000 

Partial or no 8 (24) 11 (201 15 (23)+ 17 (25)* 
Ossification of Sternebrae 

0 the number of litters examined. 

l indicates statistical significance (p < 0.05) with Fisher exact test. 

As indicated, a dose-related increase in incomplete ossification of the 
sternebrae was observed. Using a Fisher exact comparison, both the 500 
and 2,000 mg/kg groups exhibit a statistically significant increase (p =0.03 
for 500 mg/kg, and p =0.02 for 2,000 mg/kg) when compared to control 
values. Based on the fetal effects observed at 500 and 2,000 mg/kg, the 
NOEL for this study was 50 mg/kg (35 mg/kg after adjusting for analytical). 

Other organ-specific toxicities were reported in the sub-chronic and chronic 
studies (see Toxicology Profile section for details). The lowest NOEL 
observed in sub-chronic studies was ‘30 mg/kg/day. This was primarily 
based on liver effects and altered serum enzyme concentrations. The 
lowest NOEL observed in chronic studies was 19.9 mg/kg/day. This was 
based on liver effects in a dog feeding study. The U.S. Environmental 
Protection Agency used this NOEL to set the Reference Dose (RfD) for 
Londax@ at 0.2 mg/kg/day (20 I 100 (uncertainty factor)). 
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IV. EXPOSURE ASSESSMENT 

Data on pesticide residues in food is necessary for conducting exposure 
assessments. These data are generally obtained from surveillance programs 
conducted by state and federal agencies. In the absence of residue 
information, tolerances (the highest permissible levels of the pesticide in 
commodities) are generally used as surrogate residue values. Fish and rice 
(commodities associated with label approved use of Londax\) are not 
currently monitored for Londax@ residues. Furthermore, field studies have 
indicated that Londax@ residue values are less than detection levels. 
Tolerances, therefore, were used in this dietary assessment as a 
hypothetical “extreme case” scenario. Tolerances for residues of Londax\, 
in or on specific raw agricultural commodities, have been established by the 
U.S. Environmental Protection Agency (EPA). For rice and rice straw, the 
EPA set tolerances at 0.02 and 0.05 ppm, respectively (Federal Register, 
1989). For fish and potable water, EPA set a temporary tolerance of 0.3 
and 0.1 ppm, respectively (Lindsay 1991). 

Acute dietary exposure analyses were conducted using the Exposure-4TM 
computer program developed by TAS (Technical Assessment Systems, Inc., 
1990). This software estimates the distribution of single-day exposures for 
the overall U.S. population and specific population subgroups. The analysis 
utilizes food consumption data, as reported in the 1987-88 USDA Food 
Consumption Survey. Exposure-4TM is designed to evaluate exposure to 
chemical residues as a function of user-days. A user-day is any day in 
which at least one commodity (containing the chemical residue) is 
consumed. Acute dietary intake for Londax@ was based on the 95th 
percentile of user-day exposure. 

Chronic dietary exposure analyses were conducted using the Exposure-lTM 
computer program developed by TAS (Technical Assessment Systems, Inc., 
1985). This software also utilizes food consumption data, as reported in the 
1987-88 USDA Food Consumption Survey. Exposure-l TM evaluates 
exposure based on daily consumption, of a given commodity, averaged over 
365 days. 

Table V shows the estimated exposure, in ug/kg (body weight)/day, for the 
major population sub-groups (see Appendix B for a more complete 
breakdown). Then population sub-group exhibiting the largest estimated 
exposure was “Non-Hispanic-Other” (0.178 ug/kg/day for acute exposure 
and 0.016 ug/kg/day for chronic exposure). 
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TABLE V: Estimated dietary exposure to Londax@’ using tolerances. Dietary 
intake, in ug/kg/day, is estimated for acute and chronic exposure, for the 
indicated population sub-groups. Values are rounded to three decimal 
places. 

Population Sub-group Exposure 
(ug/kg body wt/day) 

Acuteef f Chronicg 

U.S. Population.. .................................................. .0.052 0.004 
Hispanics ............................................................ -0.066 0.009 
Non-Hispanic Whites ............................................ .0.039 0.003 
Non-Hispanic Blacks.. ........................................... .0.056 0.007 
Non-Hispanic Other.. ............................................ .0.178 0.016 

Nursing Infants (< 1 year) ..................................... .0.068 0.006 
Non-Nursing Infants ( < 1 

(13+/Pa/NNb). 
year). .............................. .0.081 0.023 

Females ......................................... 0.033 0.002 
Females (13 +NC). ................................................ .0.045 0.006 

Children (l-6 years). ............................................. .0.082 0.007 
Children (7-l 2 years) ............................................ .0.071 0.006 
Males (13-l 9 years) ............................................. 0.047 0.004 
Females (13-l 9 years/NPd/NN) ............................... 0.040 0.003 
Males (20+ years) ................................................ 0.047 0.003 
Females (20 + /NP/NN) .......................................... .0.045 0.003 

t 9 pregnant 
- not nursing 

c = nursing 
d = not pregnant 
e = Exposure is evaluated as a function of user-days (i.e., day which at least one commodity, 

containing Londax\, is consumed). 
f = Values represent the 95fh percentile of user-day exposure. 
g = Exposure estimates are based on daily consumption, of a given commodity, averaged over 365 

days. 

V. RISK CHARACTERIZATION 

Evaluation of potential acute dietary exposure is usually based on the lowest 
NOEL (no observed effect level) from single exposure animal studies. An 
adequate single-dose study for Londax@’ was not, however, available. The 
NOEL used for evaluating acute exposure was from a rat teratology study 
(Haskell, 1984/). The NOEL was 35 mg/kg (based on retarded and abnormal 
developmental variations in fetuses). In using this NOEL, it was assumed 
that developmental effects seen after multiple doses could be expressed 
following a single exposure. Furthermore, since teratogenic end-points are 
only relevant for women of child-bearing age, it was assumed that all other 
population sub-groups were as sensitive as this group. Both of these 
assumptions may underestimate the actual NOEL for single exposure. 

For evaluating potential chronic dietary exposure, the NOEL (19.9 
mg/kg/day) was obtained from a 1 year feeding study with dogs 
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(Bio/dynamics, 1986). This NOEL was based on minor liver effects seen at 
the next highest dose (230 mg/kg/day). 

With experimentally determined NOEL’s established, the potential dietary 
exposure to Londax@ residues was evaluated for the general population and 
specific population sub-groups. As previously indicated, actual residue 
values for Londax@ in agricultural commodities have not been determined. 
Tolerances were, therefore, used in estimating exposure. 

The 95th percentile for acute exposure and the average chronic exposure, 
for the U.S. population, were estimated to be 0.052 and 0.004 ug/kg (body 
weight)/day respectively. The population sub-group with the highest 
estimated exposure was “Non-Hispanic-Other”. Their estimated acute and 
chronic exposures were 0.178 and 0.016 ug/kg respectively. 

Using the dietary exposure estimates and indicated NOEL’s, margins of 
safety (MOS’s) were calculated for various population sub-groups (MOS = 
NOEL/(dietary intake)). The estimated MOS’s for the U.S. Population were 
0.68 x 106 and 5.0 x lo6 for acute and chronic exposure respectively. For 
acute exposure, the population sub-group exhibiting the lowest margin of 
safety (0.2 x 106) was the group classified as “Non-Hispanic-Other”. For 
chronic exposure the population sub-group with the lowest MOS (0.9 x 106) 
was Non-Nursing Infants less than 1 year old. The group with the highest 
MOS for both acute and chronic exposure was females 13 + years old, 
who were pregnant but not nursing. 

Even though this dietary assessment involved assumptions that may be 
regarded as conservative in nature (i.e., the use of tolerances to estimate 
human dietary exposure, and the use of teratology data to estimate acute 
exposure), the estimated margins of safety, for all population groups 
examined, were greater than 2 x 105 and are considered very health 
protective. 

VII. CONCLUSIONS 

Based on the current analysis, margins of safety for dietary exposure to 
Londax’s’ are considered adequate to protect human health. 
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SPRAYER CLEANUP 
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_._ --.A LONDAX@J HERBlClDE 
APPLIED DRY BY AIR 
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IMPORTANT 

BEFORE USING =LONDAX’ HERBICIDE, READ AND CAREFULLY 
08SEiiVElHE CAfJTlONARy sTATE!AENlS AND Lf. fJlHE3 INFOR- 
MAllON APPEWNG ON THE PRODUCT IdEEL 

-s-c-. - .  
_..” . - . .e--  

I  

- . - . ._ :  1 
- . - : -&.a-  . . -  

-.__- -  

0 1991 EL DU FONT DE N!ZMOURS AND COMPANY, AGRICULTURAL PRODUCTS, InnWNGTON, DELAWARE 

Page 2 of 2 
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APPENDIX B 

Acute Dietary Exposure 
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APPENDIX B 
Londax’ Dietary Assessment 

EXPOSURE ANALYSIS FOR bensulfuron methyl 
RESIDUE FILE NAME: BENSUL DATE OF ANALYSIS: 04-03-1991 
DATE RESIDUE FILE CREATED OR LAST UPDATED: 04-03-1991/14:01:15 
DPR No Effect Level (NOEL) = 35.000000 MG/KG BODY WT/DAY 
COMMENT: Residues set to tolerance levels 

U.S. POP - ALL SEASONS 
---------------------- 

MEAN DAILY EXPOSURE PER USER-DAY 
ESTIMATED % OF POTENTIAL ------------------------------------ 

PERSON-DAYS THAT ARE USER-DAYS MG/KG BODY WT/DAY MARGIN OF SAFETY 
-_---------------------------- ----------------- ---------------- 

23.2% 0.000016 2221798 

PERCENT OF POPULATION EXCEEDING RFD ( 35.000000) = 0.0 

ESTIMATED PERCENTILE OF POPULATION USER-DAYS EXCEEDING CALCULATED EXPOSURE 
IN MG/KG BODY WT/DAY AND CORRESPONDING MARGIN OF SAFETY (MOS) 

PERCENTILE EXPOSURE MOS PERCENTILE EXPOSURE 
---------- ---------- -------_ ---e-----w ---------- 

90.0 0.000000 92976280 20.0 0.000024 
80.0 0.000001 45758236 10.0 0.000036 
70.0 0.000002 15246756 5.0 0.000052 
60.0 0.000005 7453715 2.5 0.000075 
50.0 0.000008 4322483 1.0 0.000110 
40.0 0.000012 2984020 0.5 0.000160 
30.0 0.000017 2065455 0.0 0.000626 

MOS 
------m- 

1482816 
969168 
676837 
469756 
317520 
218107 

55945 

WESTERN REGION 
-------------- 

MEAN DAILY EXPOSURE PER USER-DAY 
ESTIMATED % OF POTENTIAL ------------------------------------ 

PERSON-DAYS THAT ARE USER-DAYS MG/KG BODY WT/DAY MARGIN OF SAFETY 
------------------------------ we-------a------- ---------------- 

26.0% 0.000016 2134963 

PERCENT OF POPULATION EXCEEDING RFD ( 35.000000) = 0.0 

ESTIMATED PERCENTILE OF POPULATION USER-DAYS EXCEEDING CALCULATED EXPOSURE 
IN MG/KG BODY WT/DAY AND CORRESPONDING MARGIN OF SAFETY (MOS) 

PERCENTILE 
---------- - 

90.0 
80.0 
70.0 
60.0 
50.0 
40.0 
30.0 

EXPOSURE MOS 
--------- ---w--w- 

0.000000 115121384 
0.000001 57560692 
0.000001 32961338 
0.000003 11798444 
0.000007 5022534 
0.000011 3215961 
0.000015 2310608 
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PERCENTILE 
---------- - 

20.0 
10.0 

5.0 
2.5 
1.0 
0.5 
0.0 

EXPOSURE MOS 
.--------- --e---m- 

0.000022 1573699 
0.000033 1067131 
0.000050 695568 
0.000069 505828 
0.000121 289590 
0.000304 114987 
0.000626 55945 
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EXPOSURE ANALYSIS FOR bensulfuron methyl 
RESIDUE FILE NAME: BENSUL DATE OF ANALYSIS: 04-03-1991 
DATE RESIDUE FILE CREATED OR LAST UPDATED: 04-03-1991/14:01:15 
DPR No Effect Level (NOEL) = 35.000000 MG/KG BODY WT/DAY 
COMMENT : Residues set to tolerance levels 

HISPANICS 
--------- 

MEAN DAILY EXPOSURE PER USER-DAY 
ESTIMATED % OF POTENTIAL ------------------------------------ 

PERSON-DAYS THAT ARE USER-DAYS MG/KG BODY WT/DAY MARGIN OF SAFETY 
------------------------------ ----------------- ---------------- 

39.2% 0.000021 1670718 

PERCENT OF POPULATION EXCEEDING RfD ( 35.000000) = 0.0 

ESTIMATED PERCENTILE OF POPULATION USER-DAYS EXCEEDING CALCULATED EXPOSURE 
IN MG/KG BODY WT/DAY AND CORRESPONDING MARGIN OF SAFETY (MOS) 

PERCENTILE EXPOSURE 
---------- - --------- 

90.0 0.000002 
80.0 0.000005 
70.0 0.000008 
60.0 0.000011 
50.0 0.000016 
40.0 0.000021 
30.0 0.000025 

MOS 
-------a 
19065188 

7773528 
4554832 
3081100 
2255532 
1699888 
1373371 

PERCENTILE EXPOSURE MOS 
-----v---s ---------- - ,------a 

20.0 0.000033 1050737 
10.0 0.000049 719556 

5.0 0.000066 532840 
2.5 0.000080 435631 
1.0 0.000089 393965 
0.5 0.000113 309775 
0.0 0.000207 169006 

NON-HISPANIC WHITES 
------------------- 

MEAN DAILY EXPOSURE PER USER-DAY 
ESTIMATED % OF POTENTIAL ------------------------------------ 

PERSON-DAYS THAT ARE USER-DAYS MG/KG BODY WT/DAY MARGIN OF SAFETY 
___--------------------------- ---a_-----a------ ----SW---a------ 

20.4% 0.000012 2912507 

PERCENT OF POPULATION EXCEEDING RFD ( 35.000000) = 0.0 

ESTIMATED PERCENTILE OF POPULATION USER-DAYS EXCEEDING CALCULATED EXPOSURE 
IN MG/KG BODY WT/DAY AND CORRESPONDING MARGIN OF SAFETY (MOS) 

PERCENTILE EXPOSURE MOS 
---------- ---------- -------- 

90.0 0.000000 114560632 
80.0 0.000001 52301036 
70.0 0.000001 23668692 
60.0 0.000003 10387457 
50.0 0.000006 5735285 
40.0 0.000009 3690812 
30.0 0.000013 2654886 

PERCENTILE 
----w----e 

20.0 
10.0 

5.0 
2.5 
1.0 
0.5 
0.0 

EXPOSURE MOS 
---------- -------- 

0.000018 1904805 
0.000029 1215533 
0.000039 902966 
0.000050 700356 
0.000074 472378 
0.000099 354254 
0.000626 55945 
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EXPOSURE ANALYSIS FOR bensulfuron methyl 
RESIDUE FILE NAME: BENSUL DATE OF ANALYSIS: 04-03-1991 
DATE RESIDUE FILE CREATED OR LAST UPDATED: 04-03-1991/14:01:15 
DPR No Effect Level (NOEL) = 35.000000 MG/KG BODY WT/DAY 
COMMENT : Residues set to tolerance levels 

NON-HISPANIC BLACKS 
------------------- 

MEAN DAILY EXPOSURE PER USER-DAY 
ESTIMATED % OF POTENTIAL ------------------------------------ 

PERSON-DAYS THAT ARE USER-DAYS MG/KG BODY WT/DAY MARGIN OF SAFETY 
------------------------------ ----a-------a---- mm----------em-- 

31.7% 0.000018 1918162 

PERCENT OF POPULATION EXCEEDING RfD ( 35.000000) = 0.0 

ESTIMATED PERCENTILE OF POPULATION USER-DAYS EXCEEDING CALCULATED EXPOSURE 
IN MG/KG BODY WT/DAY AND CORRESPONDING MARGIN OF SAFETY (MOS) 

PERCENTILE EXPOSURE MOS PERCENTILE EXPOSURE MOS 
---------- - --------- -----m-e ---------- ---------- - ,---em-- 

90.0 0.000001 51774980 20.0 0.000031 1143331 
80.0 0.000002 23226334 10.0 0.000042 836115 
70.0 0.000004 8405084 5.0 0.000056 630125 
60.0 0.000008 4655076 2.5 0.000074 475944 
50.0 0.000013 2682962 1.0 0.000106 329991 
40.0 0.000018 1994300 0.5 0.000128 273745 
30.0 0.000023 1533588 0.0 0.000366 95509 

NON-HISPANIC OTHER 
------------------ 

MEAN DAILY EXPOSURE PER USER-DAY 
ESTIMATED % OF POTENTIAL ------------------------------------ 

PERSON-DAYS THAT ARE USER-DAYS MG/KG BODY WT/DAY MARGIN OF SAFETY 
------------------------------ ----------------- ---------------- 

44.3% 0.000051 682411 

PERCENT OF POPULATION EXCEEDING RfD ( 35.000000) = 0.0 

ESTIMATED PERCENTILE OF POPULATION USER-DAYS EXCEEDING CALCULATED EXPOSURE 
IN MG/KG BODY WT/DAY AND CORRESPONDING MARGIN OF SAFETY (MOS) 

PERCENTILE EXPOSURE 
---------- - --------- 

90.0 0.000006 
80.0 0.000013 
70.0 0.000020 
60.0 0.000025 
50.0 0.000033 
40.0 0.000045 
30.0 0.000059 

MOS 
-------- 

6008872 
2681908 
1714542 
1407509 
1057344 

785628 
589378 

PERCENTILE EXPOSURE MOS 
---------- ---------- -------- 

20.0 0.000087 404490 
10.0 0.000122 287321 

5.0 0.000178 196610 
2.5 0.000214 163604 
1.0 0.000262 133608 
0.5 0.000303 115581 
0.0 0.000410 85354 
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EXPOSURE ANALYSIS FOR bensulfuron methyl 
RESIDUE FILE NAME: BENSUL DATE OF ANALYSIS: 04-03-1991 
DATE RESIDUE FILE CREATED OR LAST UPDATED: 04-03-1991/14:01:15 
DPR No Effect Level (NOEL) = 35.000000 MG/KG BODY WT/DAY 
COMMENT : Residues set to tolerance levels 

NURSING INFANTS (<l YEAR) 
------------------------- 

MEAN DAILY EXPOSURE PER USER-DAY 
ESTIMATED % OF POTENTIAL ------------------------------------ 

PERSON-DAYS THAT ARE USER-DAYS MG/KG BODY WT/DAY MARGIN OF SAFETY 
------------------------------ ----------------- ---------------- 

58.3% 0.000024 1452027 

PERCENT OF POPULATION EXCEEDING RfD ( 35.000000) = 0.0 

ESTIMATED PERCENTILE OF POPULATION USER-DAYS EXCEEDING CALCULATED EXPOSURE 
IN MG/KG BODY WT/DAY AND CORRESPONDING MARGIN OF SAFETY (MOS) 

PERCENTILE EXPOSURE MOS PERCENTILE 
---------- ---------- -------- ---------- 

90.0 0.000001 27519546 20.0 
80.0 0.000002 18658424 10.0 
70.0 0.000003 10659709 5.0 
60.0 0.000006 5793810 2.5 
50.0 0.000019 1857637 1.0 
40.0 0.000025 1420928 0.5 
30.0 0.000031 1125717 0.0 

EXPOSURE 

0.000045 
0.000062 
0.000068 
0.000071 
0.000072 
0.000073 
0.000073 

MOS 
,------- 

769386 
561384 
515923 
495846 
484532 
480875 
477273 

NON-NURSING INFANTS (cl) 
------------------------ 

MEAN DAILY EXPOSURE PER USER-DAY 
ESTIMATED % OF POTENTIAL ------------------------------------ 

PERSON-DAYS THAT ARE USER-DAYS MG/KG BODY WT/DAY MARGIN OF SAFETY 
------------------------------ ----------------- ---------------- 

52.9% 0.000026 1337405 

PERCENT OF POPULATION EXCEEDING RfD ( 35.000000) = 0.0 

ESTIMATED PERCENTILE OF POPULATION USER-DAYS EXCEEDING CALCULATED EXPOSURE 
IN MG/KG BODY WT/DAY AND CORRESPONDING MARGIN OF SAFETY (MOS) 

PERCENTILE EXPOSURE MOS PERCENTILE EXPOSURE MOS 
---------- ---------- -------- ---------- ---w--v--- ------e- 

90.0 0.000004 8873510 20.0 0.000046 757961 
80.0 0.000006 5769919 10.0 0.000066 529323 
70.0 0.000008 4505138 5.0 0.000081 430930 
60.0 0.000010 3566653 2.5 0.000091 386586 
50.0 0.000017 2081860 1.0 0.000145 241293 
40.0 0.000025 1388016 0.5 0.000183 190932 
30.0 0.000033 1049492 0.0 0.000207 169006 
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EXPOSURE ANALYSIS FOR bensulfuron methyl 
RESIDUE FILE NAME: BENSUL DATE OF ANALYSIS: 04-03-1991 
DATE RESIDUE FILE CREATED OR LAST UPDATED: 04-03-1991/14:01:15 
DPR No Effect Level (NOEL) = 35.000000 MG/RG BODY WT/DAY 
COMMENT: Residues set to tolerance levels 

FEMALES (13+/PREG/NOT NSG) 
-------------------------- 

MEAN DAILY EXPOSURE PER USER-DAY 
ESTIMATED % OF POTENTIAL ------------------------------------ 

PERSON-DAYS THAT ARE USER-DAYS MG/KG BODY WT/DAY MARGIN OF SAFETY 
------------------------------ ----------------- ---------------- 

18.7% 0.000010 3633752 

PERCENT OF POPULATION EXCEEDING RfD ( 35.000000) = 0.0 

ESTIMATED PERCENTILE OF POPULATION USER-DAYS EXCEEDING CALCULATED EXPOSURE 
IN MG/KG BODY WT/DAY AND CORRESPONDING MARGIN OF SAFETY (MOS) 

PERCENTILE EXPOSURE MOS PERCENTILE EXPOSURE 
---------- - --------- -------- ---------- ---------- 

90.0 0.000000 177613856 20.0 0.000017 
80.0 0.000000 81555840 10.0 0.000029 
70.0 0.000002 21947506 5.0 0.000033 
60.0 0.000007 4983486 2.5 0.000035 
50.0 0.000008 4242332 1.0 0.000038 
40.0 0.000009 3733494 0.5 0.000043 
30.0 0.000010 3333648 0.0 0.000048 

MOS 
-------- 

2099219 
1212382 
1066317 
1005734 

910999 
811894 
732237 

FEMALES (13+/NURSING) 
--------------------- 

MEAN DAILY EXPOSURE PER USER-DAY 
ESTIMATED % OF POTENTIAL ------------------------------------ 

PERSON-DAYS THAT ARE USER-DAYS MG/KG BODY WT/DAY MARGIN OF SAFETY 
------------------------------ ----------------- ---------------- 

37.4% 0.000017 2047898 

PERCENT OF POPULATION EXCEEDING RfD ( 35.000000) = 0.0 

ESTIMATED PERCENTILE OF POPULATION USER-DAYS EXCEEDING CALCULATED EXPOSURE 
IN MG/KG BODY WT/DAY AND CORRESPONDING MARGIN OF SAFETY (MOS) 

PERCENTILE 
w--------- - 

90.0 
80.0 
70.0 
60.0 
50.0 
40.0 
30.0 

EXPOSURE MOS 
-----mm-- -------- 

0.000002 16710302 
0.000011 3319276 
0.000012 2944231 
0.000013 2731732 
0.000014 2547842 
0.000015 2387149 
0.000016 2245522 

PERCENTILE EXPOSURE MOS 
---------- ---------- -------- 

20.0 0.000017 2119760 
10.0 0.000035 1011283 

5.0 0.000045 786180 
2.5 0.000053 665717 
1.0 0.000075 467706 
0.5 0.000089 394561 
0.0 0.000103 341202 



APPENDIX B (continued) 
fondax@ Dietary Assessment 

EXPOSURE ANALYSIS FOR bensulfuron methyl 
RESIDUE FILE NAME: BENSUL DATE OF ANALYSIS: 04-03-1991 
DATE RESIDUE FILE CREATED OR LAST UPDATED: 04-03-1991/14:01:15 
DPR No Effect Level (NOEL) = 35.000000 MG,'KG BODY WT/DAY 
COMMENT: Residues set to tolerance levels 

CHILDREN (l-6 YEARS) 
-------------------- 

MEAN DAILY EXPOSURE PER USER-DAY 
ESTIMATED % OF POTENTIAL ------------------------------------ 

PERSON-DAYS THAT ARE USER-DAYS MG/KG BODY WT/DAY MARGIN OF SAFETY 
------------------------------ ----------------- ---------------- 

29.7% 0.000022 1583109 

PERCENT OF POPULATION EXCEEDING RfD ( 35.000000) = 0.0 

ESTIMATED PERCENTILE OF POPULATION USER-DAYS EXCEEDING CALCULATED EXPOSURE 
IN MG/KG BODY WT/DAY AND CORRESPONDING MARGIN OF SAFETY (MOS) 

PERCENTILE EXPOSURE MOS 
---------- - ,--------- -------- 

90.0 0.000001 60475232 
80.0 0.000001 30237616 
70.0 0.000003 12191127 
60.0 0.000007 4692249 
50.0 0.000014 2500623 
40.0 0.000017 2006955 
30.0 0.000022 1621472 

PERCENTILE 
---------- - 

20.0 
10.0 

5.0 
2.5 
1.0 
0.5 
0.0 

EXPOSURE 

0.000032 
0.000054 
0.000082 
0.000109 
0.000179 
0.000285 
0.000410 

MOS 
---w---v 

1084728 
652751 
428212 
320022 
195619 
122899 

85354 

CHILDREN (7-12 YEARS) 
--------------------- 

MEAN DAILY EXPOSURE PER USER-DAY 
ESTIMATED % OF POTENTIAL ------------------------------------ 

PERSON-DAYS THAT ARE USER-DAYS MG/KG BODY WTjDAY MARGIN OF SAFETY 
------------------------------ --------------e-- ---------------- 

31.0% 0.000018 1910611 

PERCENT OF POPULATION EXCEEDING RLD ( 35.000000) = 0.0 

ESTIMATED PERCENTILE OF POPULATION USER-DAYS EXCEEDING CALCULATED EXPOSURE 
IN MG/KG BODY WT/DAY AND CORRESPONDING MARGIN OF SAFETY (MOS) 

PERCENTILE EXPOSURE MOS PERCENTILE EXPOSURE MOS 
---------- ---------- -------- ---------- ---------- -------- 

90.0 0.000000 77220432 20.0 0.000031 1138365 
80.0 0.000001 38610216 10.0 0.000044 789763 
70.0 0.000002 17077646 5.0 0.000071 492522 
60.0 0.000005 7001625 2.5 0.000096 366362 
50.0 0.000010 3559652 1.0 0.000111 316159 
40.0 0.000017 2101529 0.5 0.000137 255167 
30.0 0.000022 1585237 0.0 0.000233 150175 
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APPENDIX B (continued) 
Londax@ Dietary Assessment 

EXPOSURE ANALYSIS FOR bensulfuron methyl 
RESIDUE FILE NAME: BENSUL DATE OF ANALYSIS: 04-03-1991 
DATE RESIDUE FILE CREATED OR LAST UPDATED: 04-03-1991/14:01:15 
DPR No Effect Level (NOEL) = 35.000000 MG/KG BODY WT/DAY 
COMMENT: Residues set to tolerance levels 

MALES (13-19 YEARS) 
------------------- 

MEAN DAILY EXPOSURE PER USER-DAY 
ESTIMATED % OF POTENTIAL ------------------------------------ 

PERSON-DAYS THAT ARE USER-DAYS MG/KG BODY WT/DAY MARGIN OF SAFETY 
------------------------------ ----------------- ---------------- 

26.1% 0.000014 2423193 

PERCENT OF POPULATION EXCEEDING RLD ( 35.000000) = 0.0 

ESTIMATED PERCENTILE OF POPULATION USER-DAYS EXCEEDING CALCULATED EXPOSURE 
IN MG/KG BODY WT/DAY AND CORRESPONDING MARGIN OF SAFETY (MOS) 

PERCENTILE EXPOSURE MOS PERCENTILE EXPOSURE MOS 
---------- - .--------- -------- ---------- ---------- - .----e-e 

90.0 0.000000 89042152 20.0 0.000022 1604969 
80.0 0.000001 43856756 10.0 0.000032 1105145 
70.0 0.000001 23922384 5.0 0.000047 751016 
60.0 0.000006 5512632 2.5 0.000066 534165 
50.0 0.000011 3120474 1.0 0.000102 341749 
40.0 0.000014 2470355 0.5 0.000148 237165 
30.0 0.000018 1975045 0.0 0.000201 173887 

FEMALES (13-19 YRS/NP/NN) 
------------------------- 

MEAN DAILY EXPOSURE PER USER-DAY 
ESTIMATED % OF POTENTIAL ------------------------------------ 

PERSON-DAYS THAT ARE USER-DAYS MG/KG BODY WT/DAY MARGIN OF SAFETY 
------------------------------ ----------------- ---------------- 

26.3% 0.000010 3336894 

PERCENT OF POPULATION EXCEEDING RfD ( 35.000000) = 0.0 

ESTIMATED PERCENTILE OF POPULATION USER-DAYS EXCEEDING CALCULATED EXPOSURE 
IN MG/KG BODY WT/DAY AND CORRESPONDING MARGIN OF SAFETY (MOS) 

PERCENTILE 
---------- - 

90.0 
80.0 
70.0 
60.0 
50.0 
40.0 
30.0 

EXPOSURE 

0.000000 
0.000000 
0.000001 
0.000003 
0.000005 
0.000009 
0.000013 

MOS 
-----e-- 

163710448 
81855224 
54570144 
12977714 

7425932 
3964271 
2612869 

PERCENTILE 
---------- - 

20.0 
10.0 

5.0 
2.5 
1.0 
0.5 
0.0 

EXPOSURE MOS 
.--------- ----m--w 

0.000019 1891574 
0.000031 1119044 
0.000040 869230 
0.000045 774441 
0.000058 599064 
0.000065 536979 
0.000178 196516 
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APPENDIX B (continued) 
Londax@ Dietary Assessment 

EXPOSURE ANALYSIS FOR bensulfuron methyl 
RESIDUE FILE NAME: BENSUL DATE OF ANALYSIS: 04-03-1991 
DATE RESIDUE FILE CREATED OR LAST UPDATED: 04-03-1991/14:01:15 
DPR NO Effect Level (NOEL) = 35.000000 MG/KG BODY WT/DAY 
COMMENT: Residues set to tolerance levels 

MALES (20+ YEARS) 
----------------- 

MEAN DAILY EXPOSURE PER USER-DAY 
ESTIMATED % OF POTENTIAL ------------------------------------ 

PERSON-DAYS THAT ARE USER-DAYS MG/KG BODY WT/DAY MARGIN OF SAFETY 
------------------------------ ----------------- ---------------- 

20.1% 0.000016 2202086 

PERCENT OF POPULATION EXCEEDING RfD ( 35.000000) = 0.0 

ESTIMATED PERCENTILE OF POPULATION USER-DAYS EXCEEDING CALCULATED EXPOSURE 
IN MG/KG BODY WT/DAY AND CORRESPONDING MARGIN OF SAFETY (MOS) 

PERCENTILE EXPOSURE MOS 
---------- - --------- -------- 

90.0 0.000000 120811440 
80.0 0.000001 60405720 
70.0 0.000002 18674630 
60.0 0.000004 8323660 
50.0 0.000007 4856613 
40.0 0.000010 3345369 
30.0 0.000015 2346162 

PERCENTILE 
---------- - 

20.0 
10.0 

5.0 
2.5 
1.0 
0.5 
0.0 

EXPOSURE 
.--------- - 
0.000022 
0.000032 
0.000047 
0.000068 
0.000129 
0.000237 
0.000626 

MOS 
,------- 
1619266 
1078611 

739167 
517056 
270761 
147484 

55945 

, 
FEMALES (20+ YEARS/NP/NN) 
------------------------- 

MEAN DAILY EXPOSURE PER USER-DAY 
ESTIMATED % OF POTENTIAL ------------------------------------ 

PERSON-DAYS THAT ARE USER-DAYS MG/KG BODY WT/DAY MARGIN OF SAFETY 
------------------------------ ----------------- ---------------- 

20.6% 0.000013 2730610 

PERCENT OF POPULATION EXCEEDING RFD ( 35.000000) = 0.0 

ESTIMATED PERCENTILE OF POPULATION USER-DAYS EXCEEDING CALCULATED EXPOSURE 
IN MG/KG BODY WT/DAY AND CORRESPONDING MARGIN OF SAFETY (MOS) 

PERCENTILE EXPOSURE MOS PERCENTILE EXPOSURE MOS 
---------- ---------- -------- ---------- ---------- -------- 

90.0 0.000000 106288456 20.0 0.000021 1669900 
80.0 0.000001 37335424 10.0 0.000033 1053961 
70.0 0.000003 11949431 5.0 0.000045 784520 
60.0 0.000004 7901265 2.5 0.000053 664581 
50.0 0.000007 4930046 1.0 0.000094 371621 
40.0 0.000010 3535151 0.5 0.000121 289429 
30.0 0.000015 2410418 0.0 0.000170 205640 
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Chronic Dietary Exposure 
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Londax@ Dietary Assessment 
APPENDIX C 

EXPOSURE l-87 ANALYSIS FOR bensulfuron methyl DATE: 04-03-199 
RESIDUE FILE NAME: BENSUL ADJUSTMENT FACTOR f2 NOT USED 
DATE RESIDUE FILE CREATED OR LAST UPDATED: 04-03-1991/14:01:15 
DPR No Effect Level (NOEL) = 19.900000 MG/KG BODY WT/DAY 
COMMENT: Residues set to tolerance levels 

TOTAL EXPOSURE BY POPULATION SUBGROUP 

POPULATION MG/KG MOS PERCENT OF 
SUBGROUP BODY WT/DAY x 106 DPR NOEL 

U.S. POP - 48 STATES - ALL SEASONS 0.000004 5.0 

U.S. POPULATION - SPRING SEASON 
U.S. POPULATION - SUMMER SEASON 
U.S. POPULATION - AUTUMN SEASON 
U.S. POPULATION - WINTER SEASON 

0.000004 
0.000004 
0.000003 
0.000004 

5.0 
5.0 
6.6 
5.0 

NORTHEAST REGION 
NORTH CENTRAL REGION 
SOUTHERN REGION 
WESTERN REGION 

0.000003 
0.000003 
0.000004 
0.000004 

6.6 
6.6 
5.0 
5.0 

HISPANICS 
NON-HISPANIC WHITES 
NON-HISPANIC BLACKS 
NON-HISPANIC OTHER THAN BLACK OR WHITE 

0.000009 2.2 
0.000003 6.6 
0.000007 2.8 
0.000016 1.2 

NURSING INFANTS (<l YEAR OLD) 0.000006 3.3 
NON-NURSING INFANTS (cl YEAR OLD) 0.000023 0.87 
FEMALES (13+/PREGNANT/NOT NURSING) 0.000002 10 
FEMALES (13+/NURSING) 0.000006 3.3 

CHILDREN (l-6 YEARS) 0.000007 2.8 
CHILDREN (7-12 YEARS) 0.000006 3.3 
MALES (13-19 YEARS) 0.000004 5.0 
FEMALES (13-19 YRS/NOT PREG. OR NURSING) 0.000003 6.6 

MALES (20+ YEARS) 
FEMALES (20+ YEARS/NOT PREG. OR NURSING) 

0.000003 
0.000003 

6.6 
6.6 

0.00% 

0.00% 
0.00% 
0.00% 
0.00% 

0.00% 
0.00% 
0.00% 
0.00% 

0.00% 
0.00% 
0.00% 
0.00% 

0.00% 
0.00% 
0.00% 
0.00% 

0.00% 
0.00% 
0.00% 
0.00% 

0.00% 
0.00% 

TOTAL EXPOSURE 
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